Vectorial transport of the peptide CCK-8 by double-transfected MDCKII cells stably expressing the organic anion transporter OATP1B3 (OATP8) and the export pump ABCC2.
CCK-8 (L-aspartyl-L-tyrosyl-L-methionylglycyl-L-tryptophyl-L-methionyl-L-aspartyl-L-phenylalaninamide hydrogen sulfate ester), a derivative of the gastrointestinal peptide hormone cholecystokinin, is specifically taken up into human hepatocytes by the organic anion transporter OATP1B3 (OATP8). So far it was unknown which transporter mediates the excretion of CCK-8 into bile. Double-transfected Madin-Darby canine kidney strain II cells, expressing recombinant human OATP1B3 in the basolateral membrane together with human ABCC2 (multidrug resistance protein 2, MRP2) in the apical membrane, represent a valuable model system to study vectorial transport. The importance of an appropriate filter support for optimized protein localization and substrate transport was demonstrated by the comparison of filter pore densities of 2 x 10(6) and 1 x 10(8) per cm(2). At the high pore density, immunofluorescence microscopy showed an intense OATP1B3 signal in the basolateral membrane of all cells, and 82 +/- 8% of cells expressed ABCC2 in the apical membrane. Uptake and efflux of radiolabeled CCK-8 in the double-transfected cells grown at high pore density was enhanced 3.5- and 5.6-fold, respectively, compared with cells grown at lower pore density. Higher transport rates were also observed with [(3)H]bromosulfophthalein. The high-affinity ATP-dependent transport of CCK-8 by ABCC2 was directly demonstrated in ABCC2-containing membrane vesicles with a K(m) value of 8.1 microM. The uptake by OATP1B3 and hence the vectorial transport of CCK-8 was inhibited by cyclosporin A (K(i) 1.2 microM) and by MK571 [(3-(3-(2-(7-chloro-2-quinolinyl)ethenyl)phenyl) ((3-dimethylamino-3-oxopropyl)thio)methyl)thiopropanoic acid] (K(i) 0.6 microM); the respective K(i) values for the ABCC2-mediated transport were 24 and 8.5 microM. Thus, using an optimized filter support, we demonstrate vectorial transport of CCK-8 by OATP1B3 and by the apical export pump ABCC2.